Context: Homeopathic medicine developed significant popularity in the nineteenth century in the United States and Europe as a result of its successes treating the infectious disease epidemics during that era. Homeopathic medicine is a medical system that is specifically oriented to using nanopharmacologic and ultramolecular doses of medicines to strengthen a person's immune and defense system rather than directly attacking the microbial agents.
INTRODUCTION T
he homeopathic and ecological approach to all infectious disease presents some new and old insights from which we all may benefit. The clinical work in the homeopathic treatment of people with acquired immunodeficiency syndrome (AIDS) and who are human immunodeficiency virus (HIV)-positive suggests that homeopathic medicines may be a useful treatment as a primary or as an adjunctive treatment for people with AIDS, and it is a topic that needs further study.
It should be noted that surveys in the early 1990s found that between 30% and 50% of the HIV-positive population uses alternative therapies (Barton et al., 1994; Singh et al., 1996) , while later surveys found between 50% to 100% utilization (Carwein and Sabo, 1997; Wooton and Sparber, 2001) . A recent nonrandom sample of 100 HIV-positive patients at the National Institutes of Health s AIDS clinic found that 91% had used at least one alternative therapy at some time in their life, 84% used at least one alternative therapy postdiagnosis with an average of just fewer than five, and the frequency of use of alternative therapies prediagnosis was 64% (Sparber et al., 2000) . One study found that 40% of men using conventional AIDS therapy were also using alternative therapies (Anderson et al. 1993) . A more recent study in Australia found that 11% of people with HIV or AIDS used alternative therapies only, with 45% using both conventional and alternative therapies (de Visser et al., 2000) . This study also found that women were more likely than men to use only alternative therapies as were people who had experienced side-effects from conventional medical treatment. People with an income below the poverty level were less likely to use alternative therapies.
Although there has been little research to assess physicians attitudes toward the homeopathic treatment of people with AIDS, one survey showed that 50% of Dutch physicians instigated and supported the use of homeopathic and natural therapies in the treatment of people with AIDS (Wolffers and de Moree, 1994) . A survey of 1666 HIV-positive American men and women that was conducted by the Bastyr University AIDS Research Center found that approximately 9% of HIV-infected individuals who used complementary and alternative medicine were treated by a homeopathic practitioner (Standish, 2002) .
HISTORICAL EVIDENCE
Homeopathy has a history of success in the treatment of infectious disease, including many of the most serious and potentially fatal infectious diseases known to humankind. Death rates in homeopathic hospitals from cholera, typhoid, yellow fever, scarlet fever, and pneumonia were commonly one half to as little as one eighth those in conventional medical hospitals (Bradford, 1900; Coulter, 1975; Leary, 1987) . The successes of the homeopathic treatments of infectious diseases during the 1800s in the United States and Europe created significant support for this therapy. Skeptics of homeopathy assert that the positive results in the homeopathic treatment of such infectious diseases are primarily the results of the iatrogenic effects of the conventional treatments of the day. However, homeopathic care was not only provided in hospitals but was also available in select prisons and insane asylums that employed physicians who specialized in homeopathy. These prisons and asylums also experienced a considerably better success rate compared to those prisons and asylums under the care of conventional physicians (Bradford, 1900) , even though access to conventional medical treatments in these settings was substantially less.
More recently, the use of homeopathic medicines was tested in conjunction with rehydration in the treatment of a cholera epidemic in Peru where it was found to have positive results (Gaucher et al., 1993) .
THE NEED FOR ALTERNATIVES
Highly active antiretroviral treatment (HAART) is presently the treatment of choice for people with AIDS or who are HIV-positive. These drug cocktails of protease inhibitors and nucleosides led to the first real medical progress in the treatment of this disease.
Although most conventional physicians and people with AIDS are encouraged by the results of using the cocktail of antiretroviral AIDS medications, a recent study published in the Journal of the American Medical Association found that 27% of people who are HIV-positive have an infection that is resistant to all three classes of HIV drugs presently available (Voelker, 2000) . According to a study conducted by the Rand Institute and the University of California at San Diego, the widespread misuse of anti-HIV drugs has led to drug-resistant infection in at least half of the population undergoing treatment today for this disease and 64% of patients with HIV are receiving less benefit from their drugs than they were 2 or 3 years ago (Garrett, 2001; Richman et al., 2001) .
As for the future, the history of antimicrobial treatment teaches us that drug resistance will predictably increase (Blower, 2001 ).
All of this evidence suggests that there is a need for alternative medications and therapy for a significant number of people with HIV infection. Even for those people for whom various AIDS drugs are effective, there are substantial numbers of physicians and patients who are recommending structured treatment interruptions (also called "drug vacations") for several weeks, months, or years, in order to reduce of possibility of drug resistance. It may make sense for people with AIDS to consider alternative treatments, such as homeopathic medicines, during these treatment interruptions.
It should be noted, however, that there is no evidence concerning the effects of repeated administration of homeopathic medicines on resistance such as is documented for current antiviral AIDS treatments.
A DIFFERENT APPROACH TO TREATING INFECTIOUS DISEASE
As horrific as the AIDS epidemic is, it has perhaps one silver lining: it has led to a significant increase in research and knowledge about the immune system.
The medical community has focused a tremendous amount of its AIDS resources on creating antiviral medications to the near exclusion of alternative methods. For many years, drug companies and the AIDS community asserted that azidothymidine (AZT) was the great AIDS hope but today, it is generally recognized that AZT taken alone has done more harm than good. More recently there has been a similar fervor for the HAART drug combinations, and once again, research monies for alternative treatments have been minimal.
What is yet to be adequately appreciated in the treatment of people with AIDS is the need to direct more attention and research to ways to augment the immune response, rather than ways to inhibit viral replication. By strengthening a person's own defenses, the body may be best able to defend itself.
Homeopathy may be one way to do this. Whether used along with a conventional drug treatment program, used during a structured treatment interruption, or as an alternative treatment, homeopathic medicine may have a role to play in AIDS care (Ullman, 1995) .
Louis Pasteur, who initially suggested that bacteria cause disease, later realized that bacteria may not necessarily be the "cause" of disease as much as the "results" of disease (Dubos, 1959) . Similar to Claude Bernard (1947) , the father of experimental physiology, Pasteur came to realize that the susceptibility of the individual, the "host resistance," was a greater determinant of the development of disease than the infective agent itself.
Despite the later recanting by Pasteur, he had already set in motion a medical mind set that focused primarily on eliminating pathogens and that ignored exploring ways to augment immune and defense responses. Looking to the future it is not difficult to imagine a similar fate for antiviral and protease inhibiting drugs.
As distinct from conventional drug therapies that primarily work by attacking microbial agents or interfere with their biochemical processes, it is postulated that homeopathic medicine may strengthen a person's immune and defense system to help the person fight the infection. Homeopathy is not just using different medicines and doses of medicines: it is an entirely different approach to infectious disease.
HIV/AIDS CLINICAL TRIALS TESTING HOMEOPATHIC MEDICINES
A randomized, double-blinded clinical trial (Rastogi et al., 1999) was conducted with 50 patients with stage II (asymptomatic HIV-positive) and 50 patients with stage III (persistent generalized lymphadenopathy [PGL]). A single, individually chosen homeopathic medicine was prescribed in each case and followed up at intervals of 15 to 30 days for a total of 6 months. Because fluctuations in total lymphocyte counts occur in diurnal cycles, all samples were collected between 9:00 AM and 11:00 AM, and all samples were processed on the same day of collection.
Patients in stage III who were given a homeopathic medicine experienced a statistically significant change in CD4 T-lymphocytes counts (p ϭ 0.008). There was also a statistically significant elevation of CD8 T-lymphocytes (p ϭ 0.04). Patients in stage III given a placebo showed no such results. Twelve (12) of the 50 patients with stage III AIDS were withdrawn from the study because of loss of follow-up because of poor compliance: 7 from the placebo group and 5 from the treatment group. Eight (8) of the 50 patients with stage II AIDS withdrew, 2 from the placebo group and 6 from the treatment group.
There were no significant differences in patients with stage II disease.
A total of 25 different homeopathic medicines were prescribed based on the totality of patients' symptoms. The homeopathic potencies that were used included: 6X, 30C, 200C, LM3, LM5. The frequency of repetition of the "X" and "C" potencies ranged between once per day to three times per day. LM potencies were prescribed in water three or four times a day. The control group received a placebo that looked precisely like the active medicines and followed an identical protocol.
These researchers have published earlier less rigorous research that showed significant improvement in immune panels and blood work in HIV-positive patients and patients with AIDS after homeopathic treatment. One study evaluated the immunologic status of 34 HIVpositive patients (Singh et al., 1994) . After 6 months of individualized homeopathic treatment, 23 (67%) of the 34 subjects immune profiles improved. Thirteen (13) patients experienced a 0%-10% increase in CD4 lymphocytes (a higher number of CD4 lymphocytes suggests a stronger immune response) and 10 patients experienced a greater than 10% increase. Because there is a tendency for people with HIV to have continually decreasing CD4 lymphocytes, this suggests that homeopathic medicines may have provided a benefit to the subjects.
CONTROLLED CLINICAL TRIALS TESTING HOMEOPATHIC GROWTH FACTORS
Homeopathic medicines usually derive from the plant, mineral, or animal kingdom, but there is also a long history of using nosodes (medicines taken from pathologic organs or tissues, causative agents such as bacteria, fungi, ova, parasites, virus particles, and yeast, or excretions or secretions), allersodes (various antigens), and sarcodes (wholesome organs, tissues, or metabolic factors obtained from healthy specimens).
Several new homeopathic sarcodes have been prepared from recombinant human growth factors, several of which have not only been potentized, but have undergone homeopathic drug provings, and have been tested through randomized, double-blinded, placebocontrolled clinical studies.
Growth factors are well-characterized, multifunctional small polypeptides that regulate and coordinate immune, nervous, and endocrine communication in order to effectively and efficiently coordinate optimal functioning and defenses within the body. Pharmacologic doses of growth factors were tested on people with AIDS in the early 1990s, but they caused many side-effects, including increased HIV replication, suppression of lymphocyte proliferation, lymph node swelling, inhibition of macrophage function, and even increased morbidity and mortality compared to placebo (Lee et al., 1996) .
In the late 1990s, Barbara Brewitt, Ph.D., a former National Institute of Health (NIH) scientist who has also conducted research at the ULLMANUniversity of Washington and Bastyr University, began a series of experiments and clinical studies using homeopathic doses of a combination of four growth factors (Brewitt and Standish, 1996a) . Because growth factors are so important to immune, nervous, and endocrine function and cell-to-cell communication, and because large doses lead to dysregulation of immune function, including immunosuppression of various sorts, Dr. Brewitt theorized that homeopathic doses of growth factors may provide therapeutic benefits to people with HIV infection. Additionally, Dr. Brewitt recognized that growth factors used the same signaling pathways and DNA regulatory mechanisms within the cell as did HIV, thus presenting a possibility of growth factor signaling intervention to HIV pathogenesis.
Two preliminary double-blinded, placebocontrolled clinical studies (one original and one set of replication studies) in eight different cities throughout the United States over 8-16 weeks with 77 people with AIDS who used only natural therapies and no antivirals or steroids were conducted . Two other follow-up studies were conducted spanning 2.5 years that evaluated the long-term effects of these homeopathic medicines on 27 subjects in an open-label format (Brewitt et al., 2000) . One of these follow-up studies compared natural approaches with and without homeopathic growth factors to antivirals drug therapies. Seven (7) subjects received homeopathic growth factors plus natural therapies, 6 subjects were given natural therapies without homeopathic growth factors, and 14 subjects were given conventional antiviral therapies .
The homeopathic medicines used in all of these studies were newly developed from those growth factors well known to have profound regulatory effects during G 1 phase of the cell cycle. This phase is critical to decision making about the cell's destiny for division, specialization, or death. HIV abrogrates G 1 during HIV infection, thus, the decisions critical to immune system function, immune cell diversity, and the regulation of DNA expression are hostage to viral control rather than host cell control. The homeopathic treatments used in the studies consisted of a combination of four homeopathic growth factors: insulin-like growth factor-1, platelet-derived growth factor BB, transforming growth factor ␤-1, and granulocyte-macrophage colony stimulating factors. Each of these medicinal agents were prepared homeopathically to the 30C, 200C, and/or 1M potencies (equivalent to 100 Ϫ30 , 100 Ϫ200 , and 100 Ϫ1000 mol/L, respectively). Patients were given 10 drops three times per day from each of four bottles of either the homeopathic medicines or placebo.
These studies found physical, immunologic, neurologic, metabolic, and quality-of-life benefits from the homeopathic growth factors:
Physical benefits
People given homeopathic growth factors did not experience a loss of lean mass, compared to losses of 3.5 pounds of lean mass within the first month of placebo or natural medicines only without the homeopathic medicines . Subjects receiving placebo had no positive physical changes toward ideal body weight. In contrast, 20% of the subjects receiving the homeopathic growth factors with more than 5% weight loss at study entry achieved ideal body weight 8-16 weeks later. These results were observed in earlier findings (Brewitt and Standish, 1996b) . Thus, lean mass, a useful prognostic tool for longterm survival, and ideal body weight were achieved using homeopathic growth factors. Conventional drug therapy is well known for its adverse side-effect, lipodystrophy, an abnormal distribution of fat on the trunk of the body, simultaneous with loss of lean mass in the legs and arms.
Immune benefits
People given the homeopathic growth factors experienced reproducible stability or increases in CD4 counts, while people receiving placebo who were given other natural therapies such as herbs, supplements, acupuncture, and other natural approaches experienced significant losses of CD4 counts approximately 85 cells per microliter (p ϭ 0.03). Similar changes were observed with CD8 counts. It was also observed that naive lymphocytes (CD45) that are resistant to HIV infection increased by 19 cells per microliter in 1 month, whereas HAART takes more than 36 months to achieve an increase in CD45 cells of 50 cells per microliter. (Pakker et al., 1998) .
HIV viral load continually declined Ϫ0.3 log over 8 weeks and Ϫ0.7 log over 52 weeks, (p Ͻ 0.01) for treatment versus placebo. In contrast, people with AIDS receiving placebo or only natural medicines had increasing viral loads. There was statistical difference in viral load between people taking HAART and people taking homeopathic growth factors plus other natural therapies. It is further significant to report that people with AIDS given homeopathic growth factors experienced no hospitalizations or new opportunistic infections during the 2.5-year follow-up versus 25% and 40% hospitalizations and opportunistic infections in persons with AIDS undergoing HAART or using only natural medicines without homeopathic medicines.
Neurologic benefits
Subjects using the homeopathic growth factors had normalized measures in electrical conductance at the extremities after 8-12 weeks of treatment compared to placebo (Brewitt, 2002; Brewitt and Standish, 1996b) . The improvements in electrical conductance paralleled improvements in immune function and lymphocyte cell count, thus suggesting that oral homeopathic growth factor therapy may have improved physiologic, neurologic, and immunologic parameters simultaneously.
Metabolic benefits
Subjects were found to have healthier levels of liver enzymes when they were given homeopathic growth factors (Brewitt and Standish, 1996b) . Persons with high liver enzymes from the placebo group experienced a normalization of liver enzyme levels once they were crossed over to the homeopathic growth factor medicines. These subjects also reported less intestinal distress in terms of pain, bloating, gas, and diarrhea.
Quality-of-life benefits
A statistically significant improvement was found in subjects using the combination of homeopathic growth factors compared to placebo using a standard instrument (Medical Outcomes Study) to measure quality of life, physical functioning, and ability to complete daily routines including exercise (Brewitt and Standish, 1996a) .
These results and replication of findings were small and preliminary studies, thus, one cannot yet determine what specific benefits accrued from the homeopathic growth factors. Larger studies conducted by independent researchers are needed.
RESEARCH USING HOMEOPATHIC MEDICINES TO REDUCE THE SIDE-EFFECTS OF CONVENTIONAL MEDICATIONS
As yet, only one study has asked the question: Can homeopathic medicines be used to reduce the side effects of conventional medications? Trimethoprim-sulphamethoxazole (TMP-SMX) is a drug used to prevent the onset of Pneumocystis carinii pneumonia (PCP). However, up to 80% of HIV-infected patients experience hypersensitive reactions to this drug. Researchers conducted an open, uncontrolled, prospective study using homeopathic doses of TMP-SMX to see if the side-effects of this drug could be reduced (Bissuel et al., 1995) . Twenty (20) HIV-infected patients with a history of reactions in the previous 12 months were given a 9C dose twice daily for 10 days and then a 15C dose twice daily for 10 days prior to taking conventional doses of TMP-SMX. With a mean follow-up of 6 months, 13 patients tolerated the TMP-SMX rechallenge well without any adverse reactions, and none developed PCP or toxoplasmosis during follow-up. Six patients developed skin reactions within 24 hours, one of whom later developed PCP and one who developed cerebral toxoplasmosis. One other patient developed a skin reaction within 3 months. Because two thirds of the patients responded well to the use of this homeopathic approach to desensitization, the researchers suggested that these findings be confirmed by a double-blinded, placebo-controlled trial.
There is a body of research in animals that suggests that homeopathic doses of various organic and inorganic toxins help to excrete crude doses of that same toxin through the stool, urine, and sweat of the animal (Jonas et al., 2001; Linde et al., 1994) , although few studies have been replicated by independent groups of researchers.
The implications of this body of research to AIDS drugs as well as other conventional drugs in general may be significant, although using homeopathic medicines to reduce the side-effects of conventional drugs in humans has been inadequately tested. On the other hand, homeopaths assert that homeopathic medicines have much greater applications than simply reducing the side-effects of conventional drugs (Ullman, 1991) .
RESEARCH ON VIRAL INFECTIONS AND DISEASES OF THE IMMUNE SYSTEM
The only disease to date for which there has been multiple large-scale, double-blinded clinical studies conducted by independent researchers using homeopathic medications is influenza, a common viral condition (Casanova and Gerard, 1992; Ferley et al., 1989; Papp et al., 1998) . These studies treated 487,300, and 372 patients, and each yielded statistically significant results.
One blinded trial on chicken embryo viruses showed that 8 of 10 homeopathic medicines tested inhibited the growth of the viruses by 50%-100% (Singh and Gupta, 1985) . A similar study done by the same researchers did find, however, that none of the four homeopathic medicines tested for their effects on a mouse virus had any effect, in part suggesting that not just any homeopathic medicine can or will have antiviral effects.
A laboratory trial tested the ability of homeopathic doses of tularemia to prevent onset of this disease in experimental mice (Jonas, 1999) . In a series of 15 trials (n ϭ 142), the mice given the homeopathic doses of tularemia lived longer. The protection rates averaged 22% over controls (p ϭ 0.0037). Although conventional doses of the tularemia vaccine generally leads to 100% protection, this trial verified that homeopathic doses of a pathogen have a significant effect compared to placebo in the prevention of that same disease.
Other researchers have tested a homeopathic formula product that was given to 1440 piglets to prevent diseases of the respiratory tract, and this homeopathic product was found to be significantly more effective than placebo and routine low-dose antibiotic metaphylaxis (Albrecht and Schutte, 1999) .
These various preliminary studies are individually and collectively intriguing, but they require replication from independent investigators before definitive statements can be made about them.
It should also be noted that homeopathic medicines are not thought to have effects on viral mechanisms of infection and replication but may have immunomodulatory effects (immunomodulatory effects refer to an ability to augment the immune response when it needs to be stimulated and to depress an already overstimulated immune system). One laboratory study showed that the homeopathic medicine silicea had dramatic effects on stimulating macrophages by 55.5%-67.5% (Davenas et al., 1987) . Another trial suggested that individualized homeopathic medicines for the treatment of people with rheumatoid arthritis (Gibson, 1980) , an autoimmune disease, might be effective.
There is further evidence of the immunomodulatory potential of homeopathic medicines (Bastide, 1987; Daurat et al., 1988) .
SUMMARY
The history of the use of homeopathy for treating infectious diseases, the research that suggests the possibility of immunomodulatory effects from homeopathic medicines, and the clinical research on HIV-positive patients and patients with AIDS suggest that the possible benefit from homeopathic medicines may deserve the attention of physicians, scientists, and public health officials. Because of the seriousness of the AIDS epidemic, further research testing various homeopathic medicines is indicated.
Despite a large number of people with AIDS using one or more alternative treatments (Fairfield, 2001) , there are little formal data on their use and success. We may be overlooking valuable treatments, especially when people with AIDS take structured treatment interruptions, during which time homeopathic medicine may play a useful role as an adjunctive and/or alternative therapy.
